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We read with interest the review article on intracer-
ebral haemorrhage following carotid endarterectomy
(CEA).1 Fortunately, intracerebral bleeding after CEA
is a relatively rare complication though the outcome
shows a high morbidity and mortality. The occurrence
of the cascade of signs and symptoms of a post-
operative hyperperfusion syndrome and intracerebral
haemorrhage is unpredictable and often unexpected.
Moreover, currently there are no therapeutic modal-
ities that prevent further deterioration once clear
clinical symptoms such as confusion, seizures, and
focal cerebral deficits are recognized. It is therefore, of
utmost importance that all efforts should be directed
towards identification of patients who are at risk of
this devastating complication. We do agree with most
of the reviewed factors associated with an increased
risk, however, in our opinion the reviewers have paid
little attention to the application of intraoperative
transcranial Doppler (TCD) monitoring of ipsilateral
middle cerebral artery (MCA) blood flow velocities.
We do not agree with the TCD criteria given in their
schematic diagram of suggested protocols for redu-
cing the risk of intracerebral haemorrhage.
Performing CEA with intraoperative assessment of
cerebral blood flow from clearance curves of intra-
arterially injected xenon-133, a more than 200%
increase of baseline blood flow in patients with a
postoperative hyperperfusion syndrome was demon-
strated.2 An excessive increase of cerebral flow can
also be evaluated by intraoperative TCD monitoring of
ipsilateral MCA blood flow velocities.3 These studiesstimulated our group to retrospectively investigate in
a cohort of 280 consecutive CEAs the occurrence of
intracerebral haemorrhage.4 In this study, intraopera-
tive TCD monitoring was possible in 233 (83%)
patients. We were especially interested in the changes
in peak blood flow velocities (PSV) and the Gosling
pulsatility indices (PI) of the MCA on the side of
surgery. We measured PSV and PI 1 min before test
clamping and during a 3 min period after clamp
release, on completion of the desobstruction. After an
evaluation of different cut-off values for the PSV and
the PI by a receiver operating characteristic (ROC)
analysis, the optimum threshold values for these two
variables were calculated at 175 and 100%, respect-
ively. For these thresholds, the positive predictive
value, negative predictive value, sensitivity, and
specificity of the test were 100, 99, 80, and 100%,
respectively. Compared to the use of clinical variables
as ipsilateral throbbing headache, hypertension, or
both, the diagnostic gain increased from 22 to 98%.
However, in one patient who developed an intracer-
ebral haemorrhage after CEA the intraoperative TCD
monitoring did not accurately predict this compli-
cation. We, therefore, analysed data of an additional
688 consecutive CEAs with adequate intraoperative
TCD monitoring and re-evaluated the optimal
threshold values of PSV and PI by ROC analysis.5 In
this second study we classified patients with a more
than 100% increase of PSV, or more than 100% increase
of PI, or both, as patients at risk for a postoperative
hyperperfusion syndrome. Sixty two patients
(62/688Z9%) fulfilled these TCD criteria. Patients
identified at risk of hyperperfusion were compared to
a control group of 61 patients matched for age, sex,
and date of operation. Patients at risk remained on the
medium care unit for at least 24 h postoperatively and
continuous invasive blood pressure monitoring was
performed during this time. With strict control and
treatment of hypertension in the selected group of
patients, no intracerebral haemorrhage was identified
postoperatively. Moreover, in the matched control
group no patient exhibited clinical signs or symptoms
of hyperperfusion. All patients clinically at risk were
correctly identified. In the group of 62 patients who
fulfilled our TCD criteria and who were strictly
monitored and treated after surgery, only seven
(11%) finally developed clinical signs and symptoms
of a hyperperfusion syndrome. The low specificity of
the test is a drawback: eight out of nine patients
subjected to the more strict postoperative care showed
no clinical features of hyperperfusion. We believe that
the high morbidity and mortality of postoperative
hyperperfusion after CEA outweighs the disadvan-
tage of the low specificity.Eur J Vasc Endovasc Surg Vol 28, December 2004
Correspondence680Intraoperative TCD monitoring of ipsilateral MCA
blood flow velocities is a simple, relatively cheap, and
reliable test to identify patients who are at risk of
postoperative hyperperfusion syndrome and intracer-
ebral haemorrhage. We suggest that the TCD moni-
toring criteria in their published diagram should be
changed into a more than 100% increase of both the
PSV and PI.
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